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x ;i/*x £ a * t b x tib^t^ * n * * n * . 

-CH 2 SMe 2 X, -CH 2 SPhjX (XW\U>f>m? £*1%) 

-CH 2 PPh 3 X (XttAny>M^^T.) 

-CH 2 PO (OR') , 



\k^)V, 
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ttWtXZrJVtRJ&Z J. Org. Chei., 7508(1995) fcBB«©*fe 



Br 



Ar 1 



Ar' 



1) Metallation 
-Br 2) B(OR) 3 (RO) 2 B- 



Ar 



Ar' 



X' 



■B(OR). 



Br 



■Ar 1 



•Ar' 



•X' 



(RO) 2 B-B(OR) 2 

q * cat. Pd 
br Base 



(RO) 2 B- 



•Ar 



Ar 2 - 



B(OR) ; 



io ±ib (2-i), (23-d %tc\% (24-D -emznzit&mz-o^xib 

15 ^rWJ^A, hU;PU5P^Aft£©7U-;i/U:Pr>A> IWAiMV:/ 
Dtf;W75b\ U5F->A-2, 2, 6, 6-xh^^fc^Uvh\ U^A 

«#fl?T ttmte a \z J; D £ d <h #T? # 3 . 



(RO) 2 B— Ar 1 



Ar 2 — B(OR) 



X 1 



2 (HO) 2 B — Ar 1 Ar 2 — B(OH) 2 

H + orOH' ' 



•X' 



25 *-h*(W3\ ±Mt^m^tdit^mx.7s^ )vmo^m^mmm tu. 
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(RO) 2 B— Ar 1 -Ar 2 — B(OR) 2 



HQ— Ar 1 - Ar 2 — OH RSOzX. R0 2 SO— Ar 1 Ar 2 — OS0 2 R 



ROOH 



or 



(HO) 2 B — Ar 1 Ar 2 — B(OH) 



X 1 



Base 



X 2 



x 1 - 
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X hlK V:/Dtf;i/7SX h <J - n - 7^7 5 X iMVT'Ptf^X^;!/ 
T^>, N, N, N \ N' -T-h^^^X^l/>> f T5>^^*©3^75> 



15 ^©7U-;i/x;v^x;i/^D^-r K> ^>if>7.;^>^7j<ti, p-h;wx> 



Br — Ar 



1 



Ar 2 — Br 1 ) Metallation OHC— Ar 1 

2) HCONMe 2 



Ar 2 — CHO 



25 . *?MmmtbTte, ±mtmv a 
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•So 



OHC — Ar'- 



X 1 - 



Br — Ar 1 



Ar 2 — CHO / Ar 

Reduction HO 



X 2 




Ar 2 — Br 



1) Metallation 

2) (HCHO)n 



X 2 



OH Halogenation Y 



•Ar' 



Ar 2 - 



LT«, izgi&fb^ N - £ a D 7 7 is W ^ b\ i&{b3^-;i/& ^©^{b^: 
10 mmtwm, N - 7 d ^ x 7 W 5 b\ H Jifb U X 1Mb U >fc ^0*^ 

74 F t*BLfoZ^Z1jmU&z£K)&f$,tZ>Zttf'VgZ>o 
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Ar 1 



Ar' 



X 1 



Y SR 



2 R 2 + S 
Y" 



Ar 



•Ar 2 - 



SR 2 + 
Y" 



;i/7^ b\ yyv)V7)V7j ^taa<DC7^-)V7)V7^ Pfcatfm^znZo 
*7fc7A^;i^<z>«£\ ±f3©^/AoyMb*5^a<D4b£tj<*:*7 

20 7^>i:^^$ii§^^<i:tckD^1"-&c:<i:^l?#§« 



Ar 1 



Ar 2 ^ /— Ar 1 

Y PRa R 3 + P 

*~ Y" 

X 2 x 1 



Ar 2 - 



PR 3 + 
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*X7^><htm h U ^Wl^T. 7 ^ h U X^M^7 7 ^ >\ hu- 
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t -7^*77^>&£<DhU7;WI/*77'i'X h'J^>yMX7^> 
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Ar 1 



Ar 2 s / — Ar 

Y P(OR)a {RO) 2 f( 

*~ o 

X 2 X 1 



■Ar 2 - 



.P(OR): 



Br — Ar 



1 



Ar 2 - 



CH2 = CH2i 
Br Pd cat. 
Base 



Ar 1 



Ar 2 
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WO 2004/039859 



PCT/JP2003/012697 



Ar 



Ar = At 1 - 



-At 2 — Br 




•Ar 1 
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1) n-BuLi, 

2) RaRbRcSiCI 



RaRbN — Ar 1 - 



•Ar 2 — Br 



X 2 
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H— Ar 1 - 



1) n-BuU 

2) H20 



Br— Ar 



1. 



•Ar 2 — Br 



Ra— Ar 1 - 



■Ar 2 — Br 



Ra-MgBr 

Pd cat, 
Base 



RaOH, 

Ar 2 — Br Pd cat, RaO— Ar 1 - 
Base 



X 2 



(16-1) 

HNRaRb, 
Pd2(dba)3, 
P(t-Bu)3, 
t-BuONa 



\ 



1) n-BuU 

2) RaS-SRa 



■Ar 2 — Br 



X 2 



RaS— Ar 1 - 



RaRbN— Ar 



1 



•Ar 2 — Br 



•Ar 2 — Br 



X 2 



mt<DWi t t i g&J&\Z&%m&, [2] 7;i/xkFS£*X*:^Ai&S<h£ 

^rrsfls^ow i 1 1 i gKj6fc«fcas£\ t3] tf-jugs^t-Mj&tofcA 

ny>M^^1-Sfb^t©He c kSJSfc«k*fi^ [4] tfn^stAD^ 

^tfi7;V^^X^^.— Sfb^tltOHo rner -Wa d s w 

or th-Emmons^CiSt^ C6] 7;Vrt K££7;W!'*;ofr*-- 
b&tZ^'t rner -Wa d s wo r t h-Emmo n s fe\Z 
ckSM^, [70 AD^Mb^^S*2oK±^r*r«^b'&»©JKADy>'ft;7KSl 
15 ftfc«fc.5Mlfr&, C8] x;i/*;-r>Ams^2oJ^±wr§^t;©7.;^~'>A 

ifiiW5?i56t«k«a»^, C9] 7;Vxt KS£WTSfc£tJ£7^h:ihU;i/S£ 
ftSMtOKnoevenage lK^lCcfc^a^ Cl 0] 7;Vft HI 
tT-fe.h-hUJPSt&^r-rsib^OKn oevenage 1 EjSfc«k*Mfc 
■&E<Djj&, Cl 13 7^rt K£&2t3&±#t"M:£*&<BMcMu r ry£j& 
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±IB Cl] ~ Cll] oM-a-t^ViT^Ttc^^f. 
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CD 



OHC Ar CHO + X " Ph 3 P + H 2 C— Ar 1 CH 2 P + Ph 3 XT 



Base 
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Base / \ 

OHC Ar — CH 2 P + Ph 3 X" *~ — t— Ar =-j— 

\ I n 



10 (3) 



Base / . \ 

— Ar' Br » h Ar = Ar* -==-) — 

PdCat \ / n 



Ar + Br 

Pd Gat. 



C43 
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Br Ar 



Base 



Pd Cat. 



► — I — A r - j— 

it \ / n 



C5) 



OHC Ar— CHO + (RO) 2 (0) PH 2 C— Ar 1 CH 2 P(0)(OR) 2 
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XCH. 




CH 2 X 
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OHC At CHO + NCCH 2 — Ar' CH 2 CN 
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— ^-Ar 



CN 



Ar'- 



CN 



(1 0) 
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OHC Ar CH 2 CN 



Base 



CN 



[11] 

TiCl 3 -Zn / \ 

OHC Ar CHO ► — (— Ar =— )— 

20 \ • / n 
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a r dEJfcK:«kDfi'&TS£i& Cl43Ni (0) mmzk QMStttm. Cl 
5] F e C 1 3 «O«fls3Wt*0«-&-r«*fe, «»ft^Wfc*fta:^T*^ft, 

5 ±13 Cl 23 ~ Cl 63 SWM'&feteOVvr, ^Tfc^T^fo 



Cl 2] 



PdCat. / \ 
Br + (RO) 2 B— Ar' B(OR) 2 *~ — (— Ar-Ar 1 -)— 

Base \ / n 



Br Ar 

R=H, alkyl 
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Cl 3] 



Br Ar — MgBr 



Ni Cat. 



15 C 1 4] 



Br Ar Br 



Ni(0). 



Cl 53 



20 



Y FeCB, fcfMfc^W X^l^Jn 
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ROCQ 



OCOR 





znt>(D?%, Wi tt i gSJSiaSl^, He c k&JfciZ&Z>m£, H 
orner - Wad s wo r t h-Emmo n s fe\Z <£&ji'g\ Knoeven 
5 age lS^CctSi^ &&tfS\iz uk i #y >^Mj£K:cl: OM^TS 
fife, GrignardTO.fcDl^nm Ni (0) «k Ofi'&f 

K^t.kDm^'ra^ffi, Gr ignardKJfcK:J;»3*&-r.52f^ Ni (0) 



-y/? iJ7^^a>X (Organic R e a c t i o n s )", fg 1 4#, 
2 7 0-49 OH, 5^3>7<U- 7>F iJ->X(John Wiley& 

15 Sons, Inc.), 1 9 6 5#, "tM-yf 'J7^">h>X (Organ 
ic React ions)M2 7i, 3 4 5-3 9 01, i?3>7-f'J- T 
>H 1r>X(John Wiley&Sons, Inc.), 1 9 8 2^,"^ 
J3~y? -»t^ (Organic Syntheses)", 3Wf^ 
I6KC0I lect ive Volume VI), 407-41 1H, >*3 

20 >*7-fU — 7>K 1^>X (John Wiley&Sons, Inc.), 1 
9 8 8^ tr$%)V Ufa- (Ch em. Rev.), 119 5 #, 2 4 5 7K (1 
9 9 5m* *)ViU*9Vv9 «^MI- (J. Or g 



anorae t. Chem.), SI5 7 6#, 1 47JCQ 9 9 9¥)> i~)V * 
7 7 'y V "r A # )l HJ— (J. Prakt. Chem.), I3 3 6f, 

25 2 4 7l(1 9 9 4^), , 7i7Dtl/^a7- $r$*HJ — T^D^l^a.^ 
— i/>7jN>?^7A(M ak r omo 1. Chem. , Ma c r omo 1. Symp.), 

fgi 2 m, 229H(i987¥) ^Eizmmo^Mm^m^ ZL ttfrt 

'bo 



10 UV^o 
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U Suzuk i*y^U>^|!&O<fc5^7Ki:0 2^^TOSJiS0^fc^ 

JcDA^ftJ^ HJS&frl'^T^^ <h> Wi t t i gKiS. Horner 
Rm> Knoevenge 1 Rjfcfc ¥M#©Wtia£K:*f UT^SE* 

20 ±, fiFSb<»l-3SS07;i'*USffi^TK^$-a:S. 7;i/*UtLT«, 

^, ?Kmit7- h L) £A&£0/Vf K:M HttH, ^ h U #A7.5 F$<B75 HIH 
30 iW»#«»l/<fc*0T?» *90. 0 lwt K~»«rr S**«*©ttfflTift£iBft 
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TtUfck</ 0. lwt%~2 0wt%©ifflTcfe-5. Heck^fS© 

/^s^Attii&mv. Hjx?^7S>fc£©4fig©#£TT» ms 
ft«W#jfto*^»il*ffi vv KJfcffi&t*. 8 0-160 icgg, Eftttmtiu 

Suzuk i%yZfV>!fEm<DWi&\t, tmtbT, MZ.W*7i?V& [t 

^Xfh7hFP77>^ ^f^M^ WiC t>«k5d*5 0~1 6 0"C 

KfommU 1 B#» & 2 0 0 B#|R|gafTfc5. 
15 Gr ignardKW^l fh7kHD77>, ^X^X-xJk P 

m 

TGrignar dt^tttt^U ^nt»Jfcffl*Lfc*«#i«fcfeiB^l/, 

. x y a/1 t> v 5 ^ &MU*i&mRfo \zmM vm* tim v rMz^uvx 

mffiZ^^BEJfc^ZJjmmmisnZo G r i g n a r dttHtt^a#:H 
20 ttLT%m&>±. »£L<«1~1. 5 «fcD£F£b<Kil~l. 2^«ffl 

±sasc (is) T^ns^-s^©^ tib^ (i8-i) T^^ns^-g- 

25 tSItms, 



R 14 R 15 R le R 17 
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(5$+> R 1 1 ~R l 8 , Y 1 &J;OT 2 tt±8BiPli;.) 



R 14 R 15 pie R 17 




(19) 



(aS*, R 1 1 -R 1 8 , Y 1 £cfcOT 2 «±IBt[^D„ R 4 4 tezksStM^, 7)V 

±IB (1 8- 1) ©-&j£fcJBV\5*l<5tt£UTfilU Lewisl, Brons 
t ed»©VvrnT?fc«fc<* &ttv Stet 

mi"b*x (iv), (id, raiftft^>*fctttn&0fi'&'»^w*n*. 

io K&©#&fci4#fcl&J£$ttfcV^ &fc©#&Tfc£;lT3Ei:**T!$a. R 
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RjSfcffl ^t>ti%mn.tLX\Z. ^>?>, 'v^X s\7#>* 

15 DP^X ^O^E^X ^DD^X 7D^>^X ^DDA+tX 

fcl&ftifiHfczkJk ^nn^>fx ^PD«>ifX MJ7PP^>i£>&£ 

©Aoy>-fb^fp«7K^, x*/-;k 7a/v-;k 

d/u-jk ^y-;x ■t-^;P7;U3-^^®7^3-;MH, 3t$?> # 

±«a (19) T?^$nsfls^»©"5%, &m±, tozzfignmrnoL*? 
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(20) 



Li it&Wt LTte> ^WHI f7A, X^;i/U f7A, 7p fcfJH) 7^7 A> 
T^I/U^A, 7xX;i/U5=-^A, ^7^U^^A> A^vMHIWA^ > 
U^U^A&£^^£n3. . 

^nfflv^nsiiiim ^>^x m^-x ^-^^x 

t-^^x-f-;k rF7bHD77X xh7tHPtf^>, >>:*^+l->& 
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? 7 ^ - \z x zjrm+nm&fc z o^m \z «t d * n & 5 c t § . 

5 £fc> #2gBJte, ±E5£ (2 0) T^SnSfc-g*©?^ TiE5£ (2 2) T 
^Snsfc'&tofcTfBa (2 1) "C^$n5{b^i:»i>^hU^A«hSJiS 
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1 



A&£©£JgkFUh\ jWWJ^A, n-^JUJ^tfA, s e c - ^ 
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U^tfA, t -^WJ^A, ^x^HJ^AJ&^O^raU^AfttSI, * 
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^HJA, #BMb#U2A, l^^hUtfA, 0tt#U#A.fc2 

Aoy>fl3«ttTtt, fcfcpWk *fb*^;k 3£fc;>wk iMbx^k 

JWbxsMk a^bx^k 1i{b7Pt?;k JMb^D^k aWoWK % 
{b7^;k ^b^k sw7?)V* &fbM^>;k ^fb^^k 
^;k JMb^-^^k tftfbxs^k «Mferu;k nwbru;k ift^>^;k- * 
io flsOv^k iftfls^>5?;k ^b^>^;k &fbhu;k JWbHj;k a^bh 
U;k &{b7x;Wk ^b7x->;k atffc7x^;k&£#WzR£ns. 

KJ£fcm>5ns*8l£bT«, ^>?>, 

15 '>^DA^>^i:0»^b7K^ ^>-fe?>, h;wx>, x^;i/^>if>> * 
j'l/^fcgo^fiSfn&fb*** 5?*^x-^;k ^x^kr-^k *9=-;p- 

. 5X N, N, N\ N' — ^b^pWPX^l/>>>75>, eU5?>&£<Z)75 
20 >m, N, N-^^fMMTS F, N, N-> ? ^^7iz>75 F, N, N 
- i?X^;i/7-fe h 7 5 h\ N-^^l^kfrU^tf^F, 
DU F>&2©75 hWc££«*£n, ¥HMk *fc«z:n 6 

7 7 * - (I £ 5 *Hfc*>3 »S fc 2 ©#i* £ 0 * £ fc 5 £ i j^T # § . 
±E5fc (2-1), (16-1), (17-1), (18-1), (23-1) 
(24-1) T^£ns{b£%te, Y 1 ~Y 6 »SP*#4b, SS\RJSfc«fc 0 , E • ' 

30 *56MOifiS5H t 'fb'&4&tt« : ?* : Pffl0^i:bT , bffl^*c:t*^, Mb 
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\z\t, *<DM&®£mztt Lxn?mmmQM&%\£\t 1 w t %~ 8 o w t % 

lwt%~8 0wt%TJ50, Jf?l;L<te5wt%~6 0wt%T&£ o $fgBj§ 

%m&\z\$^Qn&®±mzttVT%ffim<Dn&m£)t i w t %~ 5 o w t % 

& (D-&ffT 1 w t %~5 Owt%T&0, jftl<}i5wt %~4 Owt 
*%W<Dmtt?4k$yo(D<&mm$9 9wt %~2 Owt %T&£o 

^b£«&ffiT£3/^, Stfmb£«^s;i£W£bv>o HS^HMb-S- 

%©iE?Li!i2i^ m?wmim&&z£%mmtLT\$, wo 9 9/1 3 6 9 

2, WO 99/48160, GB234 0 30 4A V WOO 0/53656, W 
00 1/1 9 834, WO 00/5 5 927, GB2348316, WO 00/ 

15 4 6 3 2 1, WO 00/06665, WO 99/54943, WO 99/ 5 43 
85, US5777070, WO 98/06773, WO 97/05184, W 
000/35987, WO 00/53655, WO 01/34722, WO 99 
/2 4 5 2 6, WO 00/22027, WO 00/220 26, WO 98/27 
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*tbTlwt%~99. 9wt%T^D>^b<S60wt%~99. 5w t % 
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#U*>7>feb<tt*®fi^fcUTtt, tr^ftJl ■ l/tin- (Chem. R 
e v.) ^8 1 3 5 9H (1 9 8 9^K 3Sffl#HFGB 2 3 0 0 1 9 6^ 

tmrnzm^nz, mziEiim&<Di$mm7 $ >*mm&rc\$3im\zmtz>b 

io ^>y-t<DM&®m^(Df&mz&zijmmmztiz>o src, m^sEum 
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30 uttfflcfeo^ffltf, **tf$>7v^-;PBNMk 7>b^*/>^> 
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L < «-£©lf*fo y7x;^;>Hm *&tt8-hHD^y U>fc 

u > t> b < tt*-©n##s $ u 7M v y % l < fe^vmmftmmm £ . 

JMttWfcfik #TO 63-70257 ^f&?g> 1*163-175860 

< 

2 - 1 3 5 3 5 9 -Jt&fg, 1*12-1 3 5 3 6 iW&m, |Wf2-20998 
8#£r$g> 1^3-3 7 9 9 2^&«, RT 3 — 1 5 2 1 8 4-^&fg£f3®$*lTV> 
10 Sfc©^#I^£tl£o 

7> h 7*/ > t> b < «-£©«tilMk Sfctt 8-kH0^;«J>t)l/<tt* 
©0Hltt©&JMfffc #U4VU>fcL<tt*-©«i2*#, ^U^/WJ >t>U 
<ft*0lifc#, #U7;V^W>feb<tt*0Slimtf)^F*l/<, 2- (4-tf 
15 7x-UJW -5- (4- t -^;P7x-;W -1, 3, 4-^+f-7TV- 

»**fctt»BMR»^6©^mK:«> ±IB©i«#^/Vf >^-£#ffi 
l/rt>«J:^. 



WO 2004/039859 PCT/JP2003/012697 

£L<&V>. l^T, fe«^liMS ©$ti? iiUTte, nm^e>l jumT 

SfJL<tt2nm~5 0 0 nmtfeD, $e.ML<tt5nm~2 0 0 

z$\zmm£<Dmm&ft±*nmft%<Dnffi&\<D&m<Dr£isb\z* mm\zm& 

15 ©&*M4ft±^a£©M^^ 

> 

#fgBjiK:£V>T, «#&AS m^Xm, IE?LaAJl) *Kttfc**HrLE 

e) mm/mmmxm/mytm/mm 
25 g) mm/nffi&\m/ft%m/nmLAm/mm 

h) IM/*WaAJi/iEllJiaji/5i!3fcM/l»a 

i ) mm/mmm.m/^%m/mM^.xm/mn 

j ) lt@/m#aAS/'IE?Liii^)i/^^l/«^aAll/l^@ 

30 i) HMl/583teJi/«^tti^/«mAJi/l£« 
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tt, lD- s S/cmHJ:10 s Krasc WJK, Bftiffl*ra©U-# 
««E*/jN$<-rSfc«)K:tt, 10- f S/cmR±10 ! OT^D^K, 1 

15 tt, 1 0" 5 S/cmlil±l O'S/cmfilTOSJltmK, ^M^O 
U <"T 1 0- 5 S/cmKil 0 ! S/cmTOJ;D 
#*L<» 1 0; 5 S/cmHll 0 1 S/cmTO$Sl:lf*b^. 

' mmmmm&mftTnmf&temm* i o- 6 s/cmKii o 3 ^rt-rsfe 
7^;P7> ; E-^A-f^>^£^M^$n<5o 

25 llfaAIC^JSiim fa^l nm~l 0 0 nml?$D, 2nm~50 

««fc<, $U7-U>&<fctf^©gt##:, sJ?U^7x>*J;^-e©||i»flc, # 
30 ^X:i^>tf-^>:fe,fctf*-©St&#\ #U + / 'J >*itft(OWW(s, #U=lr 



WO 2004/039859 PCT/JP2003/012697 

• 87 

&2©#*tt*$B% &®7^P'>7-> (i7^0^7Z>&2), 

o«»)isia:^fciS5HFLED*«*>f6n*. 

■ 

10 q) ii/lJl2nraKT0l6il/^I/lli 

■ 

s ) mm/mm 2 nmuT<D%mm/%ytm/mm 2 nm&T©<6iiw/issai 
t) mn/mm2nmLxv<Di&mm/jEjmm.m/mytm/mm 

15 v ) M/jRJ9 2 n mKTOlftaW/jE?L*Syi/5S3t)B/W 2 n mEJTF©#& 

x) mm/mytm/m : fmmm/mm2nm^y<Dmmm/mm 

y) ML/RJ92 nm^T©^®/^]i/«^lilMS/Mff2nmOTO^ 
20 BiM/^U 

z ) h@/$sj* 2 n m&rf(Dimm/iE^M^m/^ytm/m^mMm/mm 
a a > mm/^fimm.m/^%m/n^mm/mM 2 n m^To^s/it® 

a b) IM/fiEff 2 nm^T0l&i;Jl/IE?L«ilil/^l/'fl^Mji®/ / llj¥ 

30 i&affio^awsfctt^swrassctdw^i/Vi. 
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t&s-o^a-xx-^im f (i to), < >^a • mm - **1M H 

MZUl 0nm^6 1 OjumT&D, ^L<}i2 0nm~l/im7?$ 

2?i;bl>. flIAtf, U^A, ^"hU^A, ftU^A, ;HfS*7A, -fev"7A, 
^UU^A, V^i/<7A, #;i/$"7A, Xhn>m, AU^A, 7;V5~ 
^A, A, ;^^^7A, Xft -fyh'J^ «f >5>£A, -fe'J^A, 

20 tfTUtfA, a-ot?r>A> f-;PtT^A> <yx;P£?Afc£0&Ji, *3<fc£#e 

25 ^A-T^S^^A^ -f>y^-^, 'Jf7A-7^5-7A^ 

1 

QUUtl 0 nmfr£> 1 0 umls&V, #?£L<te2 0 nm~l tfmT&D, £ S> 
30 l:ffSl/<H5 0nm^5 0 0 nmTf*5. 



» 
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15 



20 



ttflMMfcbTtt, R£*fl5£#K &JS7y«f> &JS*^« 

* 

o b fc* * - s> * © ft fliffl-r a c: £ m t 



*56WOB4HFLEDftfflV^TiBJKO^ft#«fc«)fc^ ®tfc©l&ffi£ 



£<ZHvf n^O^)*T/^->&Mb, ^©fcffift&ftCO n/O F F 



£ fe tc X h 9 -f 7$ « b TB^T £ «k 5 fc 



30 
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to, 3>tf^-^> T-i/t\ &im^ m^nm, u-^w-=/b>. tfx 

SSlCl, tdf3®#0^i!tTO, B58ft*i!*T?fct), ttft£^gtS0Ay#7 

->3>^D-7h^7^- (GPC) \Z&QtfVZrU>]m<D$k¥i%ft?m 

15 ^^g^Lfc 500ml 3 P7^X3tC 2, 7-Dibromo-9-f luorenone 6. 65g 
(19.9mmol) hU7;i/^"PlWI : ^DD*M=1 : 1 <DMG&M 140ml 

* 

A, mi'k&fc'Cffi&Lft&s Ifth'J^A«Lfc. 6.11g 
20 (D%£.$M*mc 0 

£<D®.£.I&®& h;PX> (33ml) SWISH U 4. 99g ©fc£4& 1 * 
^nn^M (50ml) jfc&Stf&i&U 1. 19g <D{b&mi 




l H-NMR (CDC1 3 , 300MHz) : 8.52(s, IB), 7.97~7.86(m, 3H), 7.55~7.46(m, 2H) 
GC-MS(m/z) : 356, 354, 352 
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10 



• C 8 H„MgBr (DMM 

lOOil 3 P77X3CT^^A 1.33g (54.2mmol) £M> 
y-i, 7)Vzf>mWkVTc a £ftK: THFlOmK l-^U=Et^^>2.M (13. 6mmol) 

• Grignard fcjfo 

^m^Lfc 300ml 3P7^7.n^l 1. OOg (p. 96%. 2.7mmol) 10ml 
© THF £M£-fr£„ OTCtft^U ±fBTMLfc C 8 H 17 MgBr ^$iP^./co # 



3, 1.65g <DM.&$M)*ntco ^U*y;^^A^OTh^^7^-tJ;0 

: ^X^;k=20 : 1) 1. 30g <Dfc&M2 £#£ 0 



15 




C8H 17 OH 2 



'H-NMR(CDC1 3 , 300MHz) :7.66(br, 1H), 7. 42 (dd, 1H), 7. 10~7. 06(m, 2H), 6.91 
~6.,85(m, 2H), 5.55(br, 1H), 1.90~0.86(m, 34H) 
MS(APCI, Negative, m/z) : 583, 581, 579 



20 



25 



!1 3 (l^tl 3 ©^^) 

25ml 2P77^3l: 2 0.20g (0.32mmol) &®0, 4ml©b;i/X 

p-h;UX>X;^>^ • lTKM 0.02g (0.06mmol) 
£3JP*., 100<CT 11 l$|BHI#bfc. SJ6«ftft»«, 7K, 4N NaOH*»tt, 
fP^7K©Jlit»b, ®M*®£LTctZZ* 0.14g<D{b£tf3£t#£o 




C 8 H 17 
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■ 

1 H-NMR (CDC 1 3 , 300MHz) :7.59(d, 1H), 7. 53 (d, 1H), 7.47(d, 1H), 7. 29 (br, 1H), 
7.15(s, 1H), 7. 13(d, 1H), 1.92 (br,4H) , 1. 28(m, 24H),0. 93 (t, 6H) 
FD-MS(m/z) : 566, .564, 562 

^JI^J2fc^ViTC 8 H 17 MgBr©^t)DCTIB«l»'rGr i gnard^li 
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•mm 



4 



5 



8 






t-Bu 




t-Bu 7 




CsH 17 0 




GringardftS 




MgBr 



Phl^Br 




OCeHv 



MgBr 




t-Bu 




BrMg MgBr 



C 8 H 17 0 




OCaHv 



#1 Crignardtt*TO*T*ll{b«*>6W«Lfc. 

%W&%XZO\vX\lL Grignard UM<Dttt>V\Z, J. Am. Chem. Soc, 2001, 
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fb£#4: 'H-NMR OOOMHz/CDCls) : 6 7.54 (d, 1H), 7.48 (d, 1H), 7.42 (dd, 1H), 
7.21 (d, 1H), 7.10-7.05 (m,2H), 1.91-1.76 (m,4H), 1.53-1.38 (m,2H), 1.30~1.09 
' (m,4H), 0.90-0.81 (m, 12H) 

' 18C-NMR (300MHz/CDC 1 s) : 6153.9, 139.0, 130.9, 128.2, 127.9, 124.7, 124.0, 
6 123.9, 123.0, 122.0, 121.2, 120.1, 83.2, 36.8, 32.7, 31.9, 28.5, 22.9, 22.7, 14.4 
MS (API-ES (negative) KCL 8s*0m/ z : 517, 515, 513 (M + C) 
it&Wl 5 : iH-NMR (300MHz/CDCls) : 67.56 (d, 1H), 7.51 (dd, 1H), 7.42 (d, 1H), 
7.30-7.13 (m, 12H), 7.03 (dd, 1H), 6.84 (br, 1H) 

isC-NMR (300MHz/CDC 1 s) : 6153.7, 142.7, 138.9, 132.0, 131.5, 129.0, 128.8, 
10 128.6, 128.3, 125.7, 124.3, 124.2, 123.2, 122.1, 121.9, 121.6, 87.1 
MS (APCI (Positive)) m/z : 495, 493, 491 

fls£* 6 : iH-NMR OOOMHz/CDCb) : 67.54 (d, 1H), 7.49 (d, 1H), 7.42 (d, 1H), 

* t 
i 

7.16 (br, 1H), 7.06~7.02 (m, 5H), 6.85 (s, 1H), 6.78 (d, 4H), 3.90 (t,4H), 1.79- 
1.70 (m,4H), 1.45-1.29 (m,20H), 0.90 (t, 6H) 
15 isC-NMR (300MHz/CDC 1 a) : 6159.2, 153.6, 139.6, 134.8, 131.9, 131.4, 130.3, 

125.5, 124.2, 124.1, 123.1, 122.1, 121.8, 114.0, 86.8, 68.3, 32.1, 29.7, 29.6, 29.5, 
26.4, 23.0, 14.4 

MS (APCI (Positive)) m/ z : 751, 749, 747 

fljfrW 7: iH-NMR (300MHz/CDCls) : 67.55 (d, 1H), 7.50 (dd, 1H), 7.43 (d, 1H), 
20 7.32~7.27 (m,4H), 7.20 (br, 1H), 7.09-7.02 (m,5H), 6.87 (d, 1H), 1.29 (s, 18H) 
isC-NMR (300MHz/CDC 1 a) : 6153.9, 151.2, 139.8, 139.2, 131.8, 131.5, 128.7, 

128.6, 125.4, 125.2, 124.3, 123.1, 122.0, 121.7, 121.4, 86.9, 34.8, 31.6 
flS^* - 8: iH-NMR (300MHz/CDCl3) : 6 7.54~7.51 (m, 3H), 7.45 (d, 1H), 7.16 
~6.77 (m, 51H) , 6.61 (brs, 1H) 

25 MS ( AP P I -positive) m/ z : 1253.3 (calcd. 1253.2) 

flj&4&9: iH-NMR (SOOMHz/CDCls) : 67.67 (d,2H), 7.45 (dd.lH), 7.26-7.06 

(m, 6H) , 6.77 (br, 1H) , 6.69 (dd,2H) , 4.01 (t, 4H) , 1.81 (m, 4H) , 1.48-1.30 (m, 20H) , 
0.89 (t, 6H) 

MS (ESI (Negative, KCl^JD)) m/z : 747, 745, 743 (M-H) 
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mum i o w&m 3 - a 
^mwmnrf, Rj&m&iz±m&va a i.og a.77mmoi), t*x 

M >?#P> 0.945g (3.72mmol), (1,1' -tfX (^7i-J^7^;) 7i 
D-fe>] A'^v^Ai^nU F 0.078g (0. llmmol), 1, 1' -h'X (y7i-M 
5 ^7^f/)7xnt> 0.059g (O.llmmol) 4->^3 1 1f > 15ml §An, 

7;i/^>#7>£ 30 W\7iJ >^bfc, ^-©^ B&&# U £ A 1. 043g (10. 6romo 1 ) 

's*tf> 2. 5ml ^tJP^.TS^«iIi{Cj;0^TiB^T'fb^tl3-a 0.28g 

1 H — NMR (3 0 OMHz/CDC 1 3 ) : 

50. 85 (t, 6H), 1. 20 (s> 12H), 1. 3 5 (nis 24H), 1. 

15 8 8 (m, H), 7. 36 (s, 1H), 7. 38 (d, 1H)> 7. 51 (s, 1 

H), 7. 7 2 (d, 1H), 7. 7 5 (s, 2H)„ 

MS : (FD + ) M + 6 5 9 



nmm 1 1 (fc&w 1 o <D&m 

7 )V 3 >Bt& VTc 1L 3 P 7 7 X 3 (I 2, 7-Dibromo-9-f luorenone 
8.72g(p.96X,.28.4mmol)tt), hU^OOH^ 250g, Ifi$ 6. 7ml £iD;t7c ? £ 
©M£ 100t: fcJDjftU 1 l$IBH3€f 0. 5g <DTi?4kj- h U £ A£ 5 HiP*. (Total 
25 2.5g, 36.9mmolK $^}:7I^F4Mlfc. 500ml cD&zRfc&tt, 3i® 

U 7KT^b7c<hil5, <fb-&%l 0 10.65g©ffi£«l£#7c. 




20 
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1 H-NMR(DMS0-d6, 300MHz) : 8.44(d, 1H), 8. 37 (d, 1H), 8.32(d, 1H), 8. 03(dd, 
1H), 7. 55 (d, 1H), 7. 44(dd, 1H) 
5 MS(APCI-Positive, m/z) : 356, 354, 352 

nmm 1 2 ifc$m 11W12 

'SS*filftbfc 300ml 3a77^3f:fb^lO 5.00g (P. 65 . 65K, 9.3mmol) 
100ml ©flfczKDMF Z.<D&mz NaH (p. 60*, 2 1.2mmol) 

10 <&jida, ioot:-ei B#w»bfc. ^mmmmistzo 

HfolfrLltmz, \-M£%m-)\ 3.7ml (p. 99. 5%, 21.2mmol) &Jn;L, KMKCT? 

JKJ^jKS O'Cfc^U 50ml ©7K^in^., 150mlX3@h;pX>iftfflL/fc. 

15 lO.16g0m£j£«&&»&. 

~'VH*> : St^X3\>W=100 : 1) fcTHSlU 0. 83g Oftl^fe 1 1 £, 0.93g(D 
{b^J 1 2 

20 1 1 

C 8 H 17 0 11 



1 H-NMR (CDC 1 s , 300MHz) :8.46(d, 1H), 8. 26 (d, 1H), 8. 16(d, 1H), 8. 02 (d, 1H), 
25 7.87(dd, 1H), 7.55(dd, 1H), 4.58(t, 2H), 1.92 On, 2H), 1. 59-1.33 On, 10H), 
0.90(t, 3H) 

MS(APCI-Positive, m/z) : 468, 466, 464 
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1 2 




O C8H 17 12 



5 

'H-NMR(CDC1 3 , 300MHz) :8.64(d, 1H), 8.09(m, 2H), 7.82(dd, 1HK 7. 51 (d, 1HK 
7.41 (dd, 1H), 4. 30 (t, 2H)> 1.77(m, 2Hh 1. 60~1. 29(m, 10H), 0..89(t,3H) 
MSCAPCI-Positive, m/z) : 468. 466, 464 

10 H3£#I13 

±mik£ty>)3 0. 9 6g£2, 2 ' - If K 0 SWO . 55gt^M^fc 

W^U>^UT, I^Lfcxb^k FD77> (THF) (I&TKiW 8 0g£ 
15 mfco Jfcfc, Z.(DM&®mz, If* (1, 5->^P:^^X» =Ly^r)V 
(0)(Ni (COD),} SI. 0 5gJnA, iitl 0#M#Lfc^ 6 0"C 

tfcwsfa^ mimmmwvrco mz, ^^tdtmm^ zm-tzcuz 

^©«-&#©>i?U^^^>tftJftS[W^*^ 7. 3X10 5 T&D, tfvUX 

mmm i- 4 

<*^ : ?'fb'&«BO^> 

I 

1 
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±IB^%3 0. 5 6g£2, 2 '-t'tfUv^O. 2 7 g ££EJ£#$fc: 

TA^U>^UT, JK^crh7tHD77> (THF) CBbKISiK) 40g£ 
Uatto mz, z\<DM£®mz, ex (l. 5->^a:*#*S?X>) Xy$\fc 

5 (0) {Ni(COD) 2 } £0. 4.7 g DP*., SMTlO^WUct, 6 0^ 
l^tm ^/-JH 0 0mlAt>»2 0 Omli^^ll 

15 1 5 g 

^oa^O^UX^U^jftHC^ll^*^ 8. 2X10 4 T&D, #U 

x 5=- v y^nms^^^Wit 2 . 6xio 6 t^oL 

* 

. mum 15 

20 <*^H t <b^1» c 

±IB{fc3 , ft3 0. 5 6 g«h4-yn ; eh;i/X>0. 0 17g£2, 2 '-fc? 

euswo. 3 7 s t^Kmmm\zitih/vtc^ Rft^^m^ ^rm^Ltzo 

> (THF) (JW*»Ji) 4 0 g £in;L£o Jfcfc, 2!Offl^»ttfc, tfX (1, 5 
25 -^Dt^yl» Xy£-;|/ (0) {N i (COD) 2 } £0. 6 6 gtP*., M 

>XJfe*2 0 0m 1 UlUFIH^l/fc. ^fc, 

fcitiWfcft,'5il-r*iltK:«kDiaJRbfc. COitW»*«EE*g«bfca, bJV 
30 x>fc*ffb&. *aM&&|ifc£L&&, tCDSfSS, *n.« 
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m<Dfflfr?Vc&\sfto c<d®wl%&wl, h;px>s^niJixbf Co z.<D®m^ 

' Xfl/>i^ii¥^^flli9. 4xl0 4 T^fc. 

HJS^J 1 6 

» 

io <K«^D©^> 

±IBft;£4&3.- 0. 4 2 gtTBBfcwTftl'&l&l 3 0. 41gt2, 2 

77>(THF) (JK;JCjgj&) 7 5ml SrflQAfco dOS^ISttK:, tf X ( 1 , 
15 5-zs9u*>;9*?x:» -y>r)V (0) {Ni(COD) 2 } fcl. 0 gJP*., £ 
fiflO^IB'JWl/fc*, 6 0 < CT3raRfSbfeo SJStt, g^#7,fl 

mli^tH^ ftll$IBHl#L&. Jfcfc; &JfcL&tfcW»S, 5 

h;i/X>l<£@JRLfcc HQ 2. 5 %©7>^EXT7KTi5te^L^:, £ 

U MUX >J1 SHIR Lfc. -f*>SStft*T?«c?IH/fc 

25 WI/x>Jl£|§|JKi,&. :o»t*. ;* * J ¥9 
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OC10H21 
Br-/ V-Br 

C10H21O 13 

mnw 17 

5 <&ft=Hk&® E (D£f&> 

±$Mt&to3 0. 2 5 g t~fB\Z^-T^m 1 4 0. 6 3 gt2, 2 *- 

77>(THF) (Ji^TKM) 7 0ml £JD £©2g<&MK:> t:7. ( 1 , 
10 5-*s#Wt!7?PX» ~ytr)V (0) {Ni(COD) 2 } £0. 8 3 giPA, 

u©ilS$^iL/m ^^;-;HOOml/-ft>«2 0 0 

m 1 S^ifl:**^, UilWlfe. lyfcb&ftlM&e, 5 

20 h;i/x>®^miRLfco wz, tons, n 

25 
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mm 1 8 

±fEfl3^*3 0. 2 5 g tTfBfcaVfffr&ft 1 5 0. 6 8g£2, 2 *- 
tf If' J 5W0 . 4 6 g ££JxJSg&fctt&^^ 

7 7>(THF) (Mftmm 7.0ml £ig*fc. JKD^MlC, tfX (1, 
5-^*D;**0*5>X» -y^P (0) {Ni(COD) 2 } £0. 8 3 gin*., 
0#Wft#Lfc&, 6 0"CT!3l$IHLRj&bfc. Mjfcte, 

10 . Z<D®m*ftWVrz'&, ^;-JHOOmlA*>S!l*2 0 0 

20 ^©a^frOaRUX^W^ilUFft^^TFatt, 3. 8xl0 4 T&D, #u 
7>^1/>^M*¥^^»S4. 2 x 1 0 6 T?&o&. 

* 



25 HJfifll 1 9 

±IBfb^3 o. i 2 g^TfEfc^Tfl^tJl 6 1. 13gt2, 2 '- 
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■ 

y?> (thf) (JMM) 6 o giraffe c<DM&mmz, t:X (1, 

5-*>#P#**>M:» Xy$\>P (0) {Ni(COD) 2 } ftl. 6 5 gjP*., 

KJfcg, C<Dmm&lttMV1t&s ZVmmz, 2 5%7> ; £X77.R5ml/;* 
^;-Jl/3 5mlA ^->XJft* 3 5ml g£»*£«-Sffc#> ffi 1 ftWftifc 

Lit. wz, ^fcLtdtm.®*, zmtzz.tK.&Q®VLLit. z\<otm.m^w. 
EEtt«bfca, h;i/x>««?bfe. z©»tt&«t»u 

(owtzwtLit. commzBrnv, h)vx.>m&®WLLito c<Dmm*> m 

2. 5%©7>^X77ja?ift&Lfco E©*Jfcft*MlU b;i/X>l£|IIJKbfc 0 

15 Jft*«JEftj*bT, fi^&O. 6g£»fc. 

£©*£#©# UX^l/^^TO^SteU 6. 2xl0 4 T&9>#U 



PC10H21 




Ci 0 H 2 iO 15 



20 

mmm 2 0 

±flEfc£»3 0. 5 6 g tTWZTfrffc&m 1 7 0. 2g£2, 2 '-k* 

> (THF) (JftTKftfe) 4 0g£jJD*&. £©*g£}«fc> tfX (I, 5 

->-^D^^^>?X» (0) {Ni(COD) 2 } 8 3 gin*. > £ 
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PCT/JP2003/012697 



5 a*r*2:tfcj;oiajRbfc g z<DttMto&tommvtt& v )vx>\z®mLtzo 

fc. U h;WX>S£[§|JKbfc. :®hJH>», 5% 

* 



«0B 21 

<»^ft^» I c^O 

±Bfc£*3 0. 6 6 g iTBfcwffl^* 1 8 ' 0 . 3 1gt2, 2 *- 

20 tftruswo. 5 5 g£fcEfc«Bfcffci&X/£«, K«3Rrt*a*^xT?ii»'b 

fc. utile, fce^EfcTJl/^flXW^U^l/r, KLferh7b Hd 

(thf) (ift7K»«) 5 og*mxrz. zvm&temz* trx (i, 

5-^ot^^yl» Xy$*;P (0) {Ni(COD) 2 } ftl. 0 gin*., g 



15 
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uMA\zmm^rc. ^s^iiiu £<D®mz. 7 



Br -0~rO"V"0^ Br 





C4H9 C 4 H 9 18 



10 mmm2 2 

IMVcGmZ 0. 5 6 g tlMfc^ 1 8 0. 3 1gi4-^P ; EhJH 
> 0 . 005g£2,2 *- bftf U iWO . 5 5 g 

15 UT, JKELfcT-h^t F077XTHF) 5 0 g£iP*.£. 

tfX (1, 5-'>^P^^^^X» =.ytr)V (0) {Ni(C 
OD) 2 } £1. 0 g*P;L, 0#r*1if#Ufc^ 6 0XlT*3mmKfoVr£o 

t 

£JS*£, ^©M^^Jbfc^ *^/-;H 0 0ml/-l'^>^7K2 0 0 

ftmvtcX7&*m.'tz\t\z&r)ffimLtco z\<D®m%, *?y-)i*\z^€ 

25 1 4 g £#fc 0 
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mmm 23. " 

±m&to 3 0 . 3 g t±Effc£«f 14 0 . 3 1 g t±S3{b-&«1 18 0 . 
3 1 g t 2 , 2 ' - If tf U SWO . 5 5 g t &£jfc^K:tt&A,fc&, S/fc&fl 

5 *3*#xTflHfcbfc. zmic, sw^feyiW^T/^y^i/T, jib 

^bfcfh5kHn77> (THF) (JftTkttFtt) 4 0g*JP*fc. Sfcfc, £<DM 

Mt, tf* (l, 5-5/*n#**5>x» zL V fr)\, (o) Wi(COD) 2 } 

Sri. OgjQ*., tltlOM^im 6 0 t CT3^WSJ^bfco fr*3> 
10 JHOOmlA ^>Xlft* 2 0 0ml 1 P#f?BJt# 

£E«*i/fc«, h;px>t»»tfc. ji©»?K*»jfib, ^mm*u3k\stc&, 

♦ 

15 C©ttRS«£Bia»bT, «-&#0'. 3 8 g 

Cloa^O^U^^W^tj^WW^HHIW:, 4. 4xl0 4 T?$D, #U 

&JS09 2 4 

20 <ift4m&&tt L ©-&$> 

±fB<b^%6 0. 7 4gt2, 2 ' - If tf U 0 . 3 7gi£KJfc£»K: 

W7V>tflsT, i^Ucf h7tHD77> (THF) (JM#»fl&) 10 0m 
lfcjqfcfc. JIOI^^IIC, If* (1, 5-->^n^^^x» -7 

25 >r)V (0) {N i (CO-D)j} SO. 67gJn;L 0 ~ 1 5 ftWKJSl/fc. 

^^/-;H 0 0m l/-ft^i*2 0 Omljg^ 
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^S^ft^UX^W^&^g&TO^*^ 3. 4xl0 3 T^D, 
£S&09 2 5 

±IB{b^tl6 0. 7 4g<h±fB{b£-t/l 8 0. 31gi2, 2 ' — tT tf U 

(THF) 7 5ml SjQfcfc. uOl^iC, tf7> (1, 5 

-$/£n:fr£*5>X» Xy^VU (0) {Ni(COD) 2 } £0. 9 1 gjq*., £ 

15 ffl^Tfroifc. 



£©M£#:©tf UX^l/^^W^H 1 *^ 9. 4xl0 4 #U 
X^l/>&3fS*TO#?»«4. 7x1 0 6 -e^ofco 



25 #fco 
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mmm 2 6 

±IB<b-D-%8 0. 3 5 g (0. 2 8mmol) t2, 2' - 1* tf U i?)V 0 . 

0 74g (0. 4 7mmol) ££jft^8gfctt&/u£:^> SJS&ft^giJttfXT 

hh*n77> 2 Omi £Jn*.fco tfcfc* HOtB'&jStttw, tfX (1, 

5 5>X» Xy^P (0) £0. 1 3 g (0. 4 7mmo 1) fin 

^ _H©«flSft»3W"bfc«, 2 S^TV^EXTtKI 0ml/^^;-M 2 0m 
10 1 /-T:t>£SI* 5 0ml S£j*tt»t»lC«g&*» 15 1 R#Wfll#l,fc. 

fcgK 2l$IH!i*JEEt&»U&. u©ffih;H>3 0mLMU IN 

15 OmLi:iTlTl«IIU WffibfcjtJR*5ilUT2I^M«jgE(a»b, h 
;i/X>3 OmLI;|»$tt, ^©^ T)V^tsyh, (7;U5^fi2 0g) * 
abTJiM^ffVi, HHKLfc h;i/X>WSr^^y-;H 0 OmLCiTUTl 
P*IH!«#U WWUfcttlR*53aL/T2ltlHI«JEEtej»$ii:fc. #&n&fi£#© 

ftftttO. 0 2 0 gl?^L 
20 H UX^^^ayWt^J^fH*^ 4. 3xl0 4 TfeD< 

X^l/>^fiSTO#?*&9. 1 x 1 0 4 T&ofco 
&fifitt 2 7 

<»4mb£4&b©^fc> 

25 ±fB{b£'#J9 0. 5 6 gt2, 2 '-tffcTUvWO. 2 9 g£SK/£g&fc 
T/T?U>^LT, KUcfh7kFD77> (THF) (Hfojc»fi) 80gS 

Mtt, ^©j@^»ttfc, tfx (l, 5-->£n*£*s?x» xy*-;p 

(0) {Ni(COD) 2 } SO'. 6gJP^> SfflTl 0#IW«#Lfc&* il$«!V> 
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Z<D®mz, *#;-)Vl 5 Oml/'ft^ltelci 5 OmlM 
•kDHttl/fc. toflaM6ft«flEftJftUfcft, K;Ux>fcjS#Ufc. costs 

* 

■ 

HJS0!!2 8~4 2 

0 Sffl^TWSbfc. SW©Itil(ifj;3 5 0nmtiig 
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mum 




mftfc' (nm) 




28 


A 


445 


6.15 


29 


B 


. 448 


4.51 


30 


c 


448 


2.27 


31 


D 


428 


8.44 


32 


B 


445 


3. 87 


33 


F 


429 


4.40 


34 


G 


424 


6.04 


35 


H 


445 


3.58 


36 


I 


477 


2.67 


37 


■ 

J 


476 


1.60 


38 


K 


476 


1.91 


39 


L 


439 


9.34 


40 


M 


487 ■ 


2.78 


41 


N 


434 


5.00 


42 


0 


446 


8.55 



<EL3fi*OWSK> 

r 

5 7,nv$m\z&r> 1 5 OnmOlWI T0I^^7X1II:^U (X 

aytronP) £ffl^T7. tf>n- h £ D 7 0 nm£>JP#.-C/&jlU 
^l/-h±T2 0 Or-Cl Ofl-ffflf^bfe, R^HMb'&WDtfl . 8wt% 
«h?5:§J;5{cMbfeh;i/X>M^^TXt!>n-hi'J:0 2 0 .0 0 r pm 

■ 

T^SX^A^&IS 0 nmlfbt> EhM^W-U^t^ IX 
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i o- 4 p auy\z3\mLTc<D%, &m<Dmm*fflMi\sft 0 ^^ntcm^zmm^ 

tt, #96. 5VT100cd/m 2 ©»SLfc, 0 . 4 

5cd/AT?^ofc. 



10 



IJSM 4 4 

ill^b^D©^DtCli5^ft^%F ^fflV^c^^»J4 3 fcRMSK: 
HFSfHRUT&fc. HRttl. 8^>;i/X>«F«*fflViT3 5 0 0 r pinTX 

D4 4 8nmttf-^*^"r*EL58^5&J»&nfc. $J9. 2VT?1 

0 0c d/m 2 Ol63tS^bfc.*fcft^!«»l*ttO. 1 4 c d/AT&^c. 



lififcl 4 5 



15 Slf^SlTifc. fUKttl. 7J(!h;H>SM^T1 0 0 0 rpra^ 

2 Onm(Ik!-^^WrSEL^W#e>nfCo RSS^tt, #5 7. lVtl OO 
c d/m 2 <£>3!ft£*b£. *fc«**3teft*ttl. lcd/AT^fc. 



20 



;MM4 6 

^^fflHifc. ffilflgtel 0 0 0 r pmTXtr>n-hTS^<i:t c fcD^^ 
fcofc. #e>nfc^t«JE*TOf 5 0 4 5 2 nmil fcr-^**^"* 

EL5B3foWSttfc. g&t^fcU #94. 9VT100C d/m 2 ©5fi3t*^Lfc. 



25 ££ft*fSM)W0. 52cd/A^ofc, 



30 



;K5W 4 7 
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£04 8 4nmfcl£^££#?-£ELS&ft##&ttfc. 154. 5 VT 

10 0c d/m 2 ©5B3t&*bfc.*fc**363iaa*ttl. 0 c d/AT&ofc. 

SHttf04 8 

Sfrf&tfMKbTfcfc. SJgfil. lXh;i/X>»»*fflV»T3 0 0 0 r pmTX 

D4 9 6 nmte£-£&#^EL5B3fo6«#&nfc. KJlHHA, $4. 8VT1 
■ 0 0c d/m 2 05B3tS*Ufc.*fc»*5B3te!tt*tt2. 97c d/AT*«pfc. 

10 

^SSfll 4 9 
<M.ttCDlll£> 

25 *^Bj©i«^b^«%^^WiliM^^<hbTWffl-r^§o 
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1. TfB:£ (1) (2) T*3n*l*!>SgUIM£fc*», tfUX^l^ 

iOftW^** 5 ! 0 3 ~1 0 8 



10 



15 



•Ar 1 



-Ar 2 - 



•1 



(1) 



3«o**»*€«r. x 1 43cfct^x ! -tn^nfflSK, o, s, c (=o), 

S (=0), SO/, C (R l ) (R 2 ), Si (R s ) (R 4 ), N (R 5 ), B (R 6 ), 
P (R 7 ) *fcttP (=0) (R 8 ) ZET, R'> R z > R 3 > R 4 » R 5 » 

r 6 , r 7 *5<j:^r 8 tt*n-eru»stic, #*ish\ ;\ny>jR^ 7;^;hs, 



^ 7->;H6, 7->;^^r>'^ 75 K 



75/ 



$175/ 



, *;U#^^a£*fctt'>7/3l*S-r. fc£U R' £R 2 , R s £R 4 ttS 

1 iArMJAr 1 ®3£#8i*©l*&&*fc»£U X 2 tAr'liAr 1 
20 *Ol»S5lSl*^itt^UTVi5.] 



25 



-Ar 



■Ar 



(2) 



3m<Dmmmm*m?, x 3 ££i*x 4 a, -en^n^sc^, n, b,p, c (r 9 ) 
*fc«s i (R io )£srr. eet, r 9 &£tfR 10 », *n-£na&£fc* # 



7'j-myi, 7U-;!/9 t **, 7U-^7;v^s, 7U-;P7;^ 
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^HK^U X 4 tAr J teAr 4 ©»S»+®ll*ftlfc*K:tt£bTt**.) 
2. « (1) <Z)X l C (R 1 ) (R*), S i (R 3 ) (R 4 ), N (R s ), B (R 6 ), . 

p (r 7 ) *&»p (=0) (r 8 ) T!&zzt*®&t?%ffij!mifcmmc)&ft 

io 3. ±i2st (D *e*<^s*3gb*ffij&*Tia5£ (3) T^^nsiDibft 

Ar 1 Ar 2 

R 11 -C X 5 

C5£*> Ar 1 , Ar 2 «±fa^|Wira»^S-ro R n ^j;^R 12 ^n«4 
15 C**^, ADy>W> 7^^*> 7U-;i/S, 7V-)V7)l*)V&titZ 

tti-flficD«*ss*^u, a^c^itiMttfej;^. x 5 »o, s, 

C (=0), S ( = 0), SO,, S i (R 3 ) (R 4 ), N (R 5 ), B (R 6 ), P (R 
7 ) *&«P (=0) (R 8 ) (R 3 , R 4 , R 5 \ R 6 > R 7 &<£tfR 8 tt±IB 

20 4. ±123; (3) T?w$ns*3iu¥{fe3&n r iBS (4) r7jkznz>M<oMm& 



R 14 R 15 R 16 R 17 




(4) 



K«t», X 5 , R 1 1 cfeJ^R 1 2 tt±|BfcR R 1 3 , R 1 4 , 

25 r 1 5 > r 1 ? > r 1 7 sj^r 1 8 tt*n^n»£fc**js^ Aoy>«^ 
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7i^JH, 7)l*)V**r'>m, 7 JWl/^tf**, 7U-/l^ 7U»M+y 



)V7)v*)i?"*m, 7is)vm, 7>')v**i/m, 7^m ikc-ks, -rs> 



-^x^ryWS, #;i^*>-;i^£fc^7/g£3tr. R 1 4 £R X 5 fcitf 

R 1 6 tR 1 7 fcm^U££bT»£jf^LT*><fc^.] 



5. ±!35£ (4) <f> X 5 ^ 



10 6. ±IB5$ (1) Sfctt (2) TS^ti^lIUftm, HfcTfB5£ (5), 
(6), 5£ (7) £fctea£ (8) •C^Sns»D3gb*ttS^tr!lt&iRpfSi:'r 



15 



-A r 5 - 



(5) 



•A r 5 -X 6 — (A r 6 -X 7 ) a — A r 7 



(6) 



-Ar 5 -X 7 - 



(7) 



20 



25 



-X 7 - 



(8) 



*fc»a*ju«flc«Biftwr*2iii©*s**r. x 6 -c=c-, - 

N (R 2 1 ) -, (S i R 2 2 R 2 3 ) X 7 tt, -CR 1 9 

= CR 2 0 -C = C-, -N (R 2 1 ) (S i R 2 2 R 2 3 ) y 

-fc^r. r 1 9 sj^r 2 0 w:, ^n-enaftiK:**©^ 7;i/*;i^ 7U 
2 ^«t^R 2 3 -en-enafiftteTKssis^, 7K;n, ru-;i/«, ltifi© 

tfciiy'J-^TMMW. aBO~10it^t. Mil-* 



30 



1 2©g$c£«To) 

7. (5) 5t#TIB5t (9), (1 0), (1 1), (1 2), (1 3) *&fj (14) T 
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10 




(9) 

5 7 u -;pa6, 7U-;M-**>3k 7U-ji/^*> 7 u -;w7;w'+;« v 



75 F: 



<5 HS, -<5>38£, 75/ 



757 



->U^75y 



Hi© 




(10) 



r 2 5 *5cfc^R 2 6 ^n^enniLfc/sutfym^ .7 )\<*)vm, 7 

15 7)\>*)V?-*m. 7U-;i/*, 7U-JM-.+5'*, 7>J-;^ 



20 



7->;i/S, 7'>;U^>>», 75 H 



5 KS, -f5>^S> 75 7 



*;^^5/;V'«*'fctt'>7/S&^r. d*«fct;e tt*n«eti»4fc 0 ~ 3 ©; 
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10 




(11) 



7^;i^> T^M^^v 75 H 



<5 FS, -f5>£IS> 75 7 



$175./ 



is 



u;i/75/^ lmvmmmm, 7'u-^7;^-;ps, 7 u -;i/x^~;i/; 
zkassc^ T)v*jm. tv-)vm, iffiomm&s *;i/#*5/;i^£*fct4-> 

■ 



x 8 

N. ,N 



,31 



'j 



(12) 



16 



7U-;i^ 7U-;u**->», 7U-;i/^», 7U-;k7;wn 



75 Kg, 5 HS, -f 5 75/S, 6^75/*, ffl^lUP 



->u;i/75y 



/«£3tr. h « 0 ~ 2 ©K$c£^T. Ar 8 £ «fc U Ar 9 J*fcft-£*Uffi&fc 



20 7U-l/>». 2«Oii 



tt*n^n3!ftSfcco*fctti**r. x 8 o, s, so, so 2 , s 
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10 




X 10_ X 11 fa 33 ) 




(13) 



est*, r 3 2 £j;tfR 3 3 »*en-enas:fc, /\ny>iB\ 7»i« r 



Sc&^f. X 9 tt, CX S, SO, SO r Se, Te, N-R 3 4 , £fc«S i 
R 3 5 R 3 6 £3tT. X 1 0 1 ^-tl^n^iZ:tN*fc«C-R 3 

7 ss-r. r 3 4 , r 3 5 , r 3 6 ^cfct^R 3 7 «*n^n»afc#*jr?/ 



15 



20 




(14) 



t5£*, R 3 8 *ci;^R 4 3 liMttfilc, ADy>Ifv7JWS, 7 



, 75>;i/S, 7->;i"#*2^ 75 t-f5^I, -f 5>38S, 75 7 

ft is)\>& * « ~> 7 / * £STo m*3 «k n f*€-n-£tt» & 1:0-4©! 
£^To R 3 9 > R 4 0 , R 4 1 SJ^R 4 2 &mm?s 



To Ar 1 0 &7U-l/>S, 2ffi©**ata6*fcttjfeJR«8#s|»ifii*W-r«»2fll 
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8. jitBic (i) (2) T**t$nz>mMvm±*^&, h^tes; a 5) 

ft SHI 0 & £^rtr £ t £#m £ T3 m$.m l ©R©»^ft^«. 



Ar 



11. 



•N—HAr 12 - 



•N- 



•Ar 



13. 



(15) 



Ar 



16. 



Ar 



•N 



Ar 



15 



17 



5 Ar 

Ar 11 , Ar 1 2 , Ar. 13 A r 1 4 tt, ^ft^ft$[&K:7 U 

-l/>S^fc«2^ffiOl®^S ; £g v ro Ar 1 6 , Ar 1 6 r 1 7 tt, 

io 9. 5* (1) *5j;tf (2) ^wSn*»Dfib#ffi©^W-^IID3gU¥fi:©l 

15 ii. H#^t8 , r?m3te*^r , r*ia:&#tst-r<5»#5ii~i oov>i*n^fcBB 



1 2 . TIB^C (16-1) (16-2) Tf^^nS-fb^ 



Ar 1 



Ar 2 - 



(16-1) 



20 (5£4»> A r 1 A r 2 tt, ^ft-iFft^^ 3ffi©^W^«^*tfc« 

3flfi©a*jRass*i-. x 1 &j;tfx 2 -tn^nanfic o, s, c (=o), 

. S (=0), S0 2 , C (R 1 ) (R 2 ), Si (R 3 ) (R 4 ), N (R 5 ), B (R 6 ), 
P (R') *fc«P (=0) (R 8 ) R', R 2 , R 3 , R\ R\ 

R 6 , R 1 &£tfR 8 «^ft^ft»3£t, zKSSJS^, ADy>If, 7)V*M 
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15 



119 



7^S> 7^)1**^ 75 K: 



-f 5 Hi, -f 5 > 



75/ 



^u;P75/ 



: , 7 U -)V7)l>r-)m. 7U-;Vx^n;i/ 



f, *;i/^>;i/Stfe^'>7/S^gTo R l <hR 2 , R 3 <hR 4 teSV^Ci^ 
2 «Ar' X 2 tAr 1 teAr 2 <DM=S!t4>£> 

io 7Ji/**-bS, 7U-;wx;u^-bS, 7U-;i/7;wi/x;i^--h*, 

^^XT^l/g, TJi/tfcx^ApWi/X, tfa**- 



£«rr„) 



Ar 



1. 



Ar 2 



X 1 



(16-2) 



Ar 1 , Ar 2 , X 1 , X 2 £££^^±13^ Co Z 1 te^M?, 7^ 

7 U -^^-s, 7U-;w7;w^> 7U-;w7;wM-*;>a, 7U-;i/7 



:^75/», s^>u;i^, HffiMmat*, 7U-;P7;U^r 



20 ^n^fcar 'J -;i/x? -;n^at„) 

1 3. TfBiS (17-1), (17-2) (17-3) T»*ZnZ>Z.t*<® 



Ar 



R 11 -C 
l 



Ar 2 - 
•X 5 



(17-1) 



12 



25 (^4>, Ar 1 , Ar 2 , R 11 , R 12 , X 5 , Y 1 &cfcOT 2 fe±mtW\VM$tfr 

to) 



* 
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Ar 1 



Ar 2 



R 11 - 



C 
I 

R 



(17-2) 



12 



(j£*, Ar 1 , Ar 2 , R 11 , R 12 , X 5 , Y 2 S^ZSZ 1 \,t±mtmCM^ 

ito) 



Ar 



R 11 - 



C 
I 

R 



Ar 2 ' 
■X 5 



(17-3) 



12 



(£*, Ar 1 , Ar 2 , R 1 x , R 1 2 , X 5 , Y 1 ^iBt^U^^I". Z 2 



14. TtB^: (18-1), (18-2) (18-3) T^SnS^W 



15 




(18-1) 



(:£*> R 11 ,. R 12 . R 13 , R 14 > R 15 > R 16 > R 17 ^ R 18 ' X s , Y l 



>14 



R 15 R 16 



17 




(18-2) 



(it*, R 11 , R 1 2 , R 1 3 , R 14 , R 15 , R 16 , R 17 > R 18 , X 5 , Y 2 
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■ 



R 14 R 15 R 16 R 17 




1 5. ±135$ (18-1), (18-2) (18-3) T^StlS-fb^© 

1 6. TiBiS (i9) T^ns^-a*. 



R 14 R 15 R ie R 17 



10 




(19) 



(5£*, R 11 , R 1 2 , R 13 > R 14 , R 1 5 , R 1 6 , R 17 , R 18 , Y 1 &=kOT 2 

tt±EtWD«****r. r 4 4 fcfejcsftnc^ tu-;h», ru- 

1 7. ±12^ (1 9) 7?^Sn*fl2'&<»*»i:Sltt$'&*^i:*«l#IKt'r*ll* 

15 1 5 te3B«0ffr&4lj0«ji;j6r&. 

1 8. ±IS5£ (19) 7?7RSnSfl5'&'»05'6, R 44 ^7jc^M^T^^^#I<Z) 
«Jfi^ScT?»-3T, TfBiS (2 0)-T?**n*flS^*i:Crigiiardltt«*fctt*« 
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R 14 R 15 R 16 R 




(20) 



R 13 , R 14 , R 1S \'R 19 , R 17 , R 18 , Y 1 £J;OT 2 yi±&t®VM 

19. (2 1) rw*n«Bft:^»tjB*^B6^>U^At*SlS3f«*c: 

££#ifc<*:T<5TiB5£ (2 2) T^Snste^OSSii^i*. 
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